Inhibition of advanced glycation end products (AGEs): an implicit goal in clinical medicine for the treatment of diabetic nephropathy?
Several factors are incriminated in the genesis of diabetic nephropathy (DN). To elucidate their interplays, we utilized a diabetic rat model with nephropathy (SHR/NDmcr-cp). This model is characterized by hypertension, obesity with the metabolic syndrome, diabetes with insulin resistance, and intrarenal AGE accumulation. Various therapeutic approaches were used to achieve renoprotection. Caloric restriction corrects metabolic abnormalities and protects the kidney without correcting hypertension. Anti-hypertensive agents, angiotensin II receptor blocker (ARB) and calcium channel blocker, lower blood pressure to the same extent, but only ARBs protect the kidney without changes in metabolic abnormalities. Glycemic control is better with insulin than with pioglitazone. The plasma insulin level is increased by insulin but decreased by pioglitazone which worsens the obesity. Nevertheless, pioglitazone provides renoprotection unlike insulin, perhaps as a result of the up-regulation of TGF-beta by hyperinsulinemia. Cobalt up-regulates the expression of a hypoxia-inducible factor (HIF) and its downstream genes (erythropoietin, VEGF, HO-1). It protects the kidney without correcting hypertension and metabolic abnormalities. Altogether, renoprotection is not necessarily associated with blood pressure or glycemic control. By contrast, it is almost always associated with a decreased AGE formation. AGE reduction may reflect a decreased oxidative stress as it is concomitant with a marked reduction of oxidative stress markers.